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Descriptlor of Steel,

Hexagonel steel for
lathe wori

{"Sechelont~

Avtomsterstahl SW)
[ 3 n n

Rcund alloy steel
WN35h
or 5CCrV4

”n ] n

VCN 45 or 58CrV4

Round alloy steel
VCMo 135

Round alloy steel
"Poldihutte® CNH

Round alloy stesl
VEN 35 w
(obviously VON 35 w)

Round allny steel
58 Cri¥y
or 50 CrV!

Round allyy steel

- 50 Cris

n
Round ste=2l "Bohler®

Round alloy steel
frupp® V5M

Round allsy steal
St37 HnSi

Ball beering steel,
best quality (Polcx)

Chromium~321licon
speing stzel OS5I
"Harkort~:icken®

Chiromium~ranadium
spring stzel
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667
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60 #

. 60,150,165 4

20,22,24,40,70.85 ¢

70,80,160
60,100,120,150 #

£0,160 @

60 ¢
60 ¢

90 ¢
25,35,60 §
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Unfortunately there are nistakes in the 1ist. Obviously Nos, 1 - 3
should read St 22,68, StC 35.68 and StC45.68, Both the last two
ars frequently used as steels for scrsws to be used unier conditions
of great strajn and at te-carsturcs up to 400°C (4509C at the tip).

b, The alloyed stzels are mnch move confined in their use, For axampla,
Ho. 10 VCN 45 is a chromium~nickel stael suitsble for the greatest
strains in heavy motor vehicle construction and in the airera?t
industry, 58 CrV/ steecl is a steel designed to replace VCN 45 steel,
This chromium-vanedium steel was developed during the war, when
nickel was no longer aveilabic, Its reliablility has not been greatly
tested, whereaa VON 45°s relizbility is without doubt.

¢, Hore or less the same aprlies to VON 35 h and w steels and their
“zauivalent? 5C CrVi.

d, Ho. 17 "Krupp" steel is & corrosion and ecid-resisting steel, sultable
Ter vebicle construction, particularly where an aggressive acid
reaction is to be expscied,

This documant comtains information affecting
the natlonal defemse of the United States
within the meaning of the Espionage Act,50,
U.8.C., 31 and 32 as amended . Tts tranamiscic
or tho revelation of its contents in any
pamer to an wnauthordzed person is prohibite:
by lavw.
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ATTICIMENT X
Datailes Bxaluatdon of Schaffer wnd Budenbers Steels

Fhremiyn=pickel S'ee) VCR 35 h (LTN 1662}

This steel iz very tough end "elantic! (besitzt grosse Form%‘.nderungsm’ctxglichkef&"{:.
and iz eultable for lesting streinss ceused by bending, shock, vibration,
torsicn such es ic demanded by crenkshefis, driving shafts, axles, and loco~
motive pivots. Iig chemieal comrnsition is me follows:

Cgrbon IR R Y Y N R 0-27 to 0035%
Silicon sesvnassrresnss  0,35% £t the most
ia*. enece sesr0senccavore 0-4 t; ?.8%
Phosphorus - et the most C.035
Sulphur " n i 0.0357 ) together mox, 0,6%
Nickal Jesrreemuseneag 305’;{ 0025%
Chromivm sencnssscuacnne  0.755£ 0.2%
liget txeainment
Forging psing, rolli 11000 bt~ 950%C,
Hoe tin{;'(gl ben) ..... .. 300 %2 55000, _
Hardening sesarensse 800° to 32000. uiuenc_-,n in oil
Ghazacterietics of sghrensih

Tensile strengih ~ room Lomperiture - 90 to 105 kz/m?
Stretohing limit = room Lomper:ture - 75% of tensile strengith
- Elongation 1 = 5 d 3 16 to 10%

1=10ds 12 %o 8%
Contraction : 55 o L5%
Brinell hardness 235 ky/mm?
Chromiumenickel Steel VCN 45 (DU 1662)
This steel has great strenzti and toughnes;, is partlculerly suitable for

parts teking great strain in the construction of machinery, vehicles, enc
aireraft, for axles, steeriryg eclomms, driving axles, pision rods, commecting

rods, crankshefts, end cog vheelz, Thie steel hes also proved iiself im ccld

and worn diee, molds, stemps. and reciplents.

Chemical composition

GELT’bon " SBBRNCEABOBLBHOG 0030 ‘hO 0;41)%
Silicon srcosernsenssscenee BN, 0I35%
HMBTEENe8e .oceearvensenvassns 0.4% L0 0,8%
Phosphorts v-ocussrcsosvensecas IBX, 0.035%3 bath together
Su]P}Iur sacesesraesesesnsas LBX. ,0‘035% max, U..C’é%
Nickel vrsssee sesasronsse 4o5 o 0,25% :

) Chtsmium AaaeBacrrQOeNBERED N 3-|.3 2 002%.

v

Leat, “reatment

Forging, pressing, rolling renge 1100° - 10007,

Heating {G1%hen) 5607 - 58003,

Hardenings -~ either from SU0-8307;, quench in oil
or from {2085 "}, cool off in air,

Charaecterlcties of strength: Brinell ancdnegs 265 Yep/rm2
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ATIACIENT T (Contid)

Iensile strength (room temporviuge!,
" <
Glowing (gegluht)s rex. 90 ke/me
Strengthencd (vergutet): inm oll ‘-54 to 105 kg/mme
Tough, air-strengthened: 100 io 1 1) kg/me
Hardened, air-strengthencds 110 to 160 kg/mm?
Limit of stretch (room iemperature) = 80% of tensile strongth
Elongation: 1ws5d/15 o 9% '
1104 /10 to 63
Contraetion: 60 to 45%
3. Chromfym-vanadivm Stoel. 50 CrV4 (Subctitute for VON 35)

Generally eimil=r to VCN 35,

Ghemioal corpogition

Cﬁil‘bon BCDHOORPOPIE LGOS S ® 0.47 ‘tA) Ou55
MONZENeSO .isnesnscsscooesess 0,70 to 13
chmmium RO NECIGEOPOOT SR 0-.% to 1.2%
Vanadium P e A A L kX 0.10 to 0.13%

deat Sreatment
Forging, pressing, relling ..... evneeq 1100v to B50°0

Hoating cecoeecieovase-vecssvnnrasacee 680 to 7200C

Strengthening: from 8100 to £300C water cool and
arneal from 5300 to 5708 or 8300 to
8500C o1l cool and emeal at 5300C,

uharactoristlc sirenzth
Tensile strongih (room tempers bure) 80 to 100 kg/mm?
Linit of sirvength viosscensven 63 kg/mme
Elongation 1=54;3 113
4. Zhrgplum-vapadivn Steel 38 CrV4 (Substitute for VGHAS)

Joage as for VCH /5.
Corbon FGB A REANDDCTIOARCIIIBROEE 0.55 to
Mﬂ.ﬂg&nese PPN EAPBBCRE B EIRTE IO WO 0070 trDl%
Chromium FP8Ir6G00A0eEI I OPRLAGOREED G 9 to
Vanadiun P OB TSI sGELIN SIS L FEOBTRY (o to

Yoot treetment oo for 50 CxVA,

g GO 0L

(7.5, 6115 Ty
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ATZATILINT 5 (Comtid)

ibaracteristios of strensth

Tencile streugth: (room tamerotwe) 1t 110 to 130 kgz/me
Streteh iimit (room terporntur: ! ¢ 0 ko/mmd

{Both for 4 to 100 mm. thiclmenn)

Tenzile strength (roon te mersiure): 9 %o 1lo ko/mrd
Stremgth 1im't {room tenporatuss) i 70 g/

{Boih for 100 to 175 mm thickness),

£, Ghpondum=polvdercm Steed V0o 135,

Characteristics nre sinilar bo the shove-mentioned steels,
lainly wsed for ‘ront axles, nommesilng rods, crankabafts, ccp
wheels, ete. undeorguing high oirein.

C&rbon B X E L L L Y K S arapara omBO .bo0~37
Silicon Crennvmsssomsiiess sesessen DAK, 0,358
I‘ian{’anesﬂ B LGB RE T GRS BN OB w. 0»5 to 008
PHOSPHOTUS . onices vcasnce ruv nsvacsas 0,.03553} together
51111'3’1111‘ N P e N e L L 0.;035% mx, Owciéﬁ
Chromium ‘emiusrasacns voass crensser UaY TO Llek

b Iiol,‘,’bdemm CERBEPEBALSABE L SRS EALOAMN D 0915 to 0n25

Hent treatment

Ueat terperciure (GIthem) -ip o 7100C

Strengthenirs:  (from 8309 to $75€L juench in oil or weler
and ammsel froa 5000 - 65090 according to
strength desirad,

Characteristics of stren~il: « [rinnell herdnese 179 - 217 kg,fmﬁ

Toncile sirength (room to voreiire)
30 to 100 kg/frod
wetber quonchiry -« highor £isure for oil

Limlt of stroteh (room b reratire) - 7035 of tensile strenzth,

Blovgatien: 1@ 5 d: 16 to 0%

1=10ds 10 to %

6. Ilrupdh o Marieng Allow Steel T'H

Stifeble for nechenical rorts -—tich uome inte contaet with fresh,
cendensed water - not see water - ar’ with ctean and such like
aimogpheric ecndibions, Good wusistincs agringt acids-e.g. cold or
Jukewnrn nitrie acid. Not suiizble for welding, as certain hardnesise
eppeer in the precess which eon lead to erecks when cooling off,

Carbon “taarineseanc neesivesens UaZD GPPIOR.
ChromiUl: w.vervvovonens. wow--naacen WN
Hickel #r3a0cnenncesu. samv sossne Uu5D GPPIOX.

o GUNTROL
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ATTACITFUL I {Contid)

[Heating sscsevossvoscerowsua TR0 = 78COC to be cooled off
in the furrace, -
Strengthening ~ quench fror a tenperature of 9500 .. 12004
in oil or airs anpesi at 0 - 750°C .
Forging, jumping, roliing 1150° - 900¢ ensuing eoolinz off in
the furnnee - followed Ly heatlng or ctrengthening os
deserited sbove. '

Characieristic sircagth

Tensile strongth (roon teeraturs) ...... 65 to 80 kg (s
Streteh limi z:ig?;:e:/mnf2
Elongatloﬂ 1 5 d A Y T L

BrAnell BoTdNOSS o orvcvsececosnoscacensnes 190 to 220 o/l

Sroep Jindt 200°C 20 'l

/5096 16 1/
=00 6 /e
" 5000 3.5 hp/me

7. Chroplvm-gilicon.Borirg.Sheel. . MHrkort - Bicken? (lo.20)
Suitabis for heavy vehiclee.

Chomiccl corpositicn

Car‘b()n O T Y R X & 3 Gw:; o 0045%
S11IC0D sseecncsnnvansosseasaves L0 t0 1.5%
I?ang‘an@;:‘c CAPLBRG A GBI ROOESSVEY (’.i)' to 0.6%
C}lrorﬂilm &!{006.'#‘1‘;‘"QCGH‘A}&OOUCGSOO J*iio t‘o 1'5%

lloat trootnent
Ferging, pressing, jumping, reilings not over 1000°C,
Sc,mling’f;*om 000 to 820UC into water or oil and
ameal ot 500 < 52070,
Tensile gtren th .ovcoacisses-nosese 120 o 140 kg

ghromivm-Vapadinn spring_steel (Uo. 21)
Same purpose ap at 20 akove,

Chemice] corposition,

c&.'{“b{}?ﬁ. ﬁﬁd;ﬁtonﬂﬂtﬁor. Jeroeviee 0."&5 Lo 0955
Sif,icf’n C RN BRI PR T RO O PO 0.1—0 0 0020
MBNZETI088 wuoussrveavnsusosses Ua70 10 0,90
Chi'OiUM .cosnes caxcs-voaesursn L mlu25

Vanadium cewseve soses-vecsenine 0,15 to 0n25

Cool im oil fron £10% to 8209C and snnenl ot 500 to 520°C
Tonsile strength  see.: veess.oasmeesvece 130 0 150 kg

QONFI’:.’EWM
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